A crystal of coesite, measuring 0.16 X 0.04 X 0.16 millimeters along the a, band c axes respectively, from the same material made by L. COES2 in 1953, used for the original structure determinationl, was selected for the refinement of its crystal structure. The crystal showed no sign of deterioration after 15 years of exposure to normal atmospheric pressure, although the diffraction spots in the precession photographs appeared to be more diffused than in the 1959 pictures.
Abstract Thrce-dimensional intensities were collectcd on a coesite crystal from the same synthetic material which was used for the original structure determination1. The structure was refined with least-squares methods, giving a final R value of 7.60/0, slightly different atomic positions and morc significantly changed thermal data than originally obtained.
A crystal of coesite, measuring 0.16 X 0.04 X 0.16 millimeters along the a, band c axes respectively, from the same material made by L. COES2 in 1953, used for the original structure determinationl, was selected for the refinement of its crystal structure. The crystal showed no sign of deterioration after 15 years of exposure to normal atmospheric pressure, although the diffraction spots in the precession photographs appeared to be more diffused than in the 1959 pictures.
A carefully prepared Debye-Scherrer powder pattern was measured and the lattice constants were refined with least-squares techniques. The refined data, in comparison with previously reported unit-cell Table 2 . Atomic coordinates of the refined and the first coesite structure (the latter is converted to second monoclinic setting for the ease of comparision) counter. After correcting the intensities for Lorentz, polarization and absorption effects, a couple of cycles of least-squares refinement were calculated.
The resulting isotropic temperature factors included several negative values and unreasonably high standard deviations for all parameters.
In order to improve the results, weigths have been assigned to the reflections in accordance with the usual weighting schemes, and several cycles of refinement were run. No significant changes were obtained in the previous parameters. Fourier difference maps were also prepared. They turned out to be featureless, indicating no significant errors in the location of the atoms or in the values of thermal factors.
As the calculated density of this coesite (2.91 g/cm3) is about 3% lower than the experimentally observed value (3.01 g/cm3) the presence of impurities can be expected which may also be responsible for difficulties in the structure refinement. Under high magnification, carbonaceous inclusions and extensive block-structure features were observed in many crystals. The same specimens were also analyzed with the MAC 400 electron microprobe of the University 0 (2) Tables 3 and 4 :
of Minnesota for the presence of foreign elements, such as Cu, Ag, P, Fe, Na and C1. The results showed no detectable amounts of those elements.
In the succession of attempts to locate the cause of difficulties, the possibility of acentricity of the structure was tested next by an N(Z) test6 and by running refinement cycles in a lower-symmetry space group IJ.,fter displacing the atoms from their positions in the centric space group. In the former case, the curves matched that of centric crystals and in the latter, further refinements resulted in Table 4 . Selected interatomic angles in the refined coesite structure (2) 
y-l, y-2, y-3 = displacement along principal axes, q,'s = angles between T's and the crystallographic axes.
divergent parameters. On the basis of these indications the presence of a center of symmetry has been assumed and the centric space group was used in subsequent studies. Of the 971 independent reflections, an unusually high number, 414, had intensities either below or slightly above the limits of detection. In order to eliminate their effect on the calculations they were rejected, as an extreme measure of weighting. Similarly all reflections which had (sinO)/? less than 0.280 and the 56 strongest reflections were rejected as they are likely to be significantly affected by extinction. The refinement with the remaining 466 reflections gave all definite and positive thermal ellipsoids and an R value of 7.90;0. The coefficient for secondary-extinction correction was calculated at this stage (Co = 1.473 ::!::0.258 X 10-5) using ZACHARIANSEN'S technique7. All but 8 small-angle reflections [with (sinO)/? < 0.162], and all 56 strong reflections, were then returned to the files and were used in the next cycles. These 549 reflections gave a final R value of 7.60/0. The final atomic coordinates, interatomic distances and angles are given in Tables 2 through 4 with some corresponding data of the 1959 structure. The standard deviation of the atomic parameters in these tables is unusually high. However, this can be eXplained by the generally low peak-to-background intensity ratios and by the large number of unobservable peaks which are, in part, due to the small size of the crystal. The isotropic and anisotropic temperature factors are given in Tables 5 and 6 in the usual way of presentation.
Although this investigation has improved the model of the available coesite structure it is believed that an additional refinement on a different and less imperfect crystal should be undertaken.
